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Description 

Apparatus and Method for Wellbore 

Isolation 

Background of Invention 

[0001] An apparatus and a method for wellbore isolation are 

taught and, in particular, the invention relates to an appa- 
ratus and a method for isolating, with controlled access, a 
lateral wellbore from the remainder of the wellbore. 

[0002] a well may be drilled with multiple legs or laterals that 
may be vertical, inclined or horizontal, deviated, straight 
or otherwise. When junctions to the legs are created, iso- 
lating one or more legs from the remainder of the well- 
bore can be especially important to protect the isolated 
leg or legs from other drilling operations including fluids 
and debris, to provide the ability to stimulate wellbore 
legs individually and/or to control fluid flow from the lat- 
eral wellbore. 
Summary of Invention 

[0003] An apparatus for wellbore isolation has been invented that 



permits isolation of a selected wellbore from the remain- 
der of the well. The apparatus is mountable in the se- 
lected lateral wellbore, so as not to impede access to non- 
isolated portions of the well. 

[0004] Thus, in one aspect of the present invention, there is pro- 
vided an apparatus for isolating a selected leg of a well- 
bore from the remainder of the wellbore: comprising a 
packer positionable in the selected leg of the wellbore, a 
tube extending through the packer from an uphole side of 
the packer to a downhole side of the packer to permit a 
fluid flow communication to the selected leg of the well- 
bore past the packer and a valve positioned in the tube to 
control fluid flow through the tube. 

[0005] jhe apparatus isolates the selected wellbore leg from the 
remainder of the wellbore, but the provision of a valve 
permits controlled access to and/or flow from the selected 
wellbore leg. The selected wellbore leg can vary between a 
vertical and a horizontal orientation, be open hole or 
lined, straight or deviated, etc. 

[0006] The tube can be a mandrel of the packer or another sec- 
tion of tubing installed to extend though the packer. The 
tube can be connected to a tubing string on the downhole 
side of the packer, which extends into the selected well- 



bore leg. The tubing string can be selected to act against 
wellbore cave in or can be configured to permit wellbore 
stimulation procedures such as fracturing, sprinkling, 
cleaning, etc. In one embodiment, the tube, at its uphole 
end, includes a portion for accepting a tool from surface 
such as, for example, an end of a tubing string, a seal, a 
valve or packer actuator tool. In addition to fluid flow, the 
tube can permit passage of tools therethrough, if desired. 

[0007] The valve is selected, when closed, to substantially seal 
against fluid flow therethrough and, thereby through the 
tube and through the wellbore past the packer. The valve 
can be selected to permit one-way or two-way fluid flow 
control. The valve can, for example, be a check valve or an 
actuable valve. In one embodiment, the valve is openable 
by actuation from surface by use, for example, of a tubing 
string or line conveyed actuator. The valve can be posi- 
tioned anywhere along the tube to control fluid flow 
through the tube between its uphole end and its downhole 
end. In addition to fluid flow, the valve can be selected to 
permit passage of tools through the tube. 

[0008] The packer acts to seal fluid flow communication to and 
from the wellbore except through the tube and valve. The 
packer can also provide assist in anchoring the apparatus 



in the selected wellbore. The packer can be of any type, 
capable of effecting a substantial seal between the tube 
and the wall of the selected wellbore leg. The packer can 
be selected, as will be appreciated, based on wellbore 
conditions, desired permanency of the seal, wellbore wall 
parameters, etc. In one embodiment, which is particularly 
beneficial in open hole conditions, the packer is a solid 
body packer. A solid body packer creates a seal between 
the tube and the borehole wall, be it lined or open hole, 
using a packing element, which is mechanically extruded 
by either mechanically or hydraulically applied force. The 
solid body packers provide high pressure sealing in open 
holes and can be equipped with multiple packing ele- 
ments that will load into each other to provide additional 
pack- off. 

[0009] The apparatus can include stabilizers for anchoring the 
packer in the wellbore, as may be required where there is 
a considerable pressure differential about the packer. The 
apparatus can include slips selected to engage the bore- 
hole wall. These slips can, for example, be mounted in as- 
sociation with the packer or the tube. Another stabilizer 
can include a tie back to the borehole from which the se- 
lected wellbore leg extends. 



[0010] with reference to the foregoing, in another broad aspect 
of the present invention, there is provided a method for 
isolating a selected wellbore leg from the remainder of the 
wellbore, the method comprising: providing an apparatus 
according to one of the embodiments of the present in- 
vention; positioning the apparatus in the selected well- 
bore leg such that the valve of the apparatus is positioned 
within the selected wellbore leg; and expanding the 
packer to seal between the tube and the wall of the se- 
lected wellbore. 

[0011] | n one embodiment, the method includes positioning the 
apparatus in the selected wellbore leg such that the tube 
of the apparatus and preferably the uphole end of the 
tube is within the selected wellbore leg. The method can 
include anchoring the apparatus in the selected wellbore 
leg. 

[0012] in the method, the valve of the apparatus can be opened 
to permit fluid flow communication with the selected well- 
bore leg. Fluid flow communication can be for introduc- 
tion of cleaning, completion or stimulation fluids, produc- 
tion therefrom, etc. For example, the method can include 
deploying a tubing string from surface, connecting the 
tubing string to the tube of the apparatus and pumping 



wellbore treatment fluids down the tubing string and 
through the tube of the apparatus into the selected lat- 
eral. The tubing string can include an actuator for opening 
the valve of the apparatus and the method can include 
manipulating the tubing string to open the valve of the 
apparatus. 

[0013] | n the method, the apparatus can be left in the well for 

continued or future isolation. Alternately, the valve of the 
apparatus can be removed or the entire apparatus can be 
removed once it is no longer desired to isolate the se- 
lected wellbore. 
Brief Description of Drawings 

[0014] Figure 1 is a schematic view through a wellbore having 

multiple legs and having installed in each of the legs an 

apparatus according to the present invention. 
Detailed Description 

[0015] Referring to Figure 1, there is shown a sectional view 

through a wellbore including multiple lateral wellbore legs 
10, 12 extending from a junction 14. A borehole 16 ex- 
tending uphole from the junction and is connected to sur- 
face. 

[0016] Legs 10, 12 each have disposed therein an apparatus 18a, 



18b for isolating, with controlled communication there- 
with, each of the legs from the remainder of the wellbore. 
Leg 10 is lined with a liner or casing 20, while leg 12 is 
open hole. 

[0017] Apparatus 18a illustrates one embodiment of the inven- 
tion and includes a packer 22a positioned in the leg of the 
wellbore, a tube 24a extending through the packer from 
an uphole end 24a' on an uphole side of packer 22a to a 
downhole end 24a" on a downhole side of the packer. 
Tube 24a permits a fluid flow communication between the 
borehole 16 and leg 10 past the packer. The apparatus 
further includes a valve 26a positioned in the tube to con- 
trol fluid flow through the tube and anchoring slips 28 in 
association with the packer. The slips include whickers 
that bite into the material of the liner to stabilize the 
packer in the wellbore leg. 

[0018] Apparatus 18a, and in particular, valve 26a and packer 

22a, prevents debris and fluids from the remainder of the 
wellbore from passing into wellbore leg 10. However, the 
valve is openable, as by a check arrangement such as a 
ball valve or flapper valve, to permit one-way fluid flow, 
such as of produced fluids, from the leg 10 to borehole 
16 through the tube. The valve can include a pressure 



control, which operates to permit fluid only at pressures 
exceeding a selected pressure to open the valve. 

[0019] Apparatus 18b also includes a packer 22b positioned in 
the leg of the wellbore, a tube 24b extending through the 
packer from an uphole end 24b' to a downhole end 24b" 
to permit a fluid flow communication between the bore- 
hole 16 and leg 12 past the packer and a valve 26b posi- 
tioned in the tube to control fluid flow through the tube. 
Apparatus 18b is positioned close adjacent junction 14. 
However, it could be spaced back a distance from the 
wellbore junction, if desired. 

[0020] Apparatus 18b isolates wellbore leg 12 from the remain- 
der of the wellbore for the purpose of selective injection 
of wellbore treatment fluids into the leg for the purpose, 
for example, of wellbore stimulation. As such, tube 24b at 
its downhole end is connected into a tubing string 30 for 
conveying stimulation fluids to selected intervals of the 
leg. Tubing string 30 includes a plurality of packers 32 
(only one can be seen in the drawing) thereabout which 
divide the leg into a plurality of treatment segments. The 
tubing string can include ports 34 opened by sleeves 36 
(only one can be seen) operable by fluid pressure created 
by the seating therein of a sealing device, such as a ball. 



As such, valve 26b is selected to permit passage of the 
sealing devices used to actuate sleeves 36. Tubing strings 
similar to tubing string 30 and methods for using those 
tubing strings for stimulation of a formation are described 
in detail in applicant's corresponding application US 
2003/0127227, published in July, 2003. 
[0021] Packer 22b is a solid body open hole packer such as is 

available from the assignee of this application. Valve 26b 
is a one-way check valve, for example of the flapper type, 
that can be opened to permit fluid flow through the tube 
from its uphole end 24b' to its downhole end 24b", but 
not in the reverse. The valve is actuable to be opened by 
pressures exceeding its flapper force. Valve 26b is opened 
for example by pumping of fluids therethrough at normal 
treatment pressures. Treatment fluids can be pumped 
through a tubing string 38, such as coiled tubing, which is 
connectable to uphole end 24b' of the tube. Uphole end 
24b' can be formed as by provision of locking dogs, seals, 
polishing, collets, etc. to accept and retain the end of the 
tubing string 38 so that it is secured during wellbore 
treatment through apparatus 18b. If desired, the valve of 
the apparatus can be formed to cooperate with tubing 
string or a part connected thereto such that the valve is 



openable by connection of a tubing string, or other mem- 
ber conveyed from surface, to the apparatus. 

[0022] Packers 32 act to anchor the tubing string and apparatus 
18b against the pressure differentials that are created 
during wellbore treatment. 

[0023] | n use to isolate a wellbore leg from the remainder of the 
wellbore, the apparatus such as that identified as 18a or 
18b, is positioned in the selected wellbore leg such that 
the uphole end of the tube is positioned within the se- 
lected wellbore leg and open to the wellbore above the 
packer. The packer is then expanded to seal between the 
tube and the wall, which can be open hole or lined, of the 
selected wellbore leg. If stabilizers, such as slips 28 and/ 
or additional packers 32 are used, they should also be set. 
The packer and valve of the apparatus act to substantially 
seal and, therefore, isolate the selected wellbore leg below 
the packer from the remainder of the well. 

[0024] | n 0 ne embodiment, the method includes opening the 
valve to permit fluid flow communication to the selected 
wellbore leg. Fluid flow communication can be for intro- 
duction of fluids such as, for example, cleaning, comple- 
tion or stimulation fluids to the isolated leg or release of 
fluids, such as production fluids, from the wellbore leg, 



etc. The method can also include passing tools, such as 
sealing devices noted hereinbefore with respect to tubing 
string 30, through the valve of the apparatus. 

[0025] jo convey fluids to the apparatus, they can be pumped 

downhole such as through tubing string 38. Tubing string 
38 can be operable to open the valve of the apparatus to 
permit pumping of fluid to the wellbore leg. Alternately or 
in addition, the valve can be pressure controlled, openable 
by pressures, which exceed a selected pressure. 

[0026] | n the method, the apparatus can be left in the well for 
continued or future isolation or removed once it is no 
longer needed. In one embodiment, the valve can be 
sheared out or opened to permit production through the 
apparatus. 

[0027] while preferred embodiments have been shown and de- 
scribed, these are intended for illustration and not for 
limitation. Various modifications and substitutions may be 
made thereto without departing from the spirit and scope 
of the invention. 



